Summary -Chickens were selected for 10 generations for high and low antibody response to sheep red blood cells; in addition, a randombred control line was maintained. All birds (n = 1 602) from the 9th and 10th generations were typed for major histocompatibility complex B-types. All 
INTRODUCTION
In recent years, there has been a growing interest in improving the genetic resistance of domestic species to infectious diseases. This improvement may be accomplished indirectly by selective breeding for immune responsiveiiess and/or for genes or marker genes for immune responsiveness and disease resistance (Warner et al, 1987) .
Moreover, advances in molecular technique have opened promising ways for directly introducing advantageous genes into animals by genetic engineering (Lamont, 1989) .
Successful selection experiments for high and low antibody response to sheep red blood cells (SRBC) have been reported in mice (Biozzi et al, 1979) and in chickens (eg Van der Zijpp et al, 1988; Martin et al, 1990 ). In the former experiment, Pinard et al (1992) have estimated heritability for the selected trait as 0.31. However, even if the humoral response to SRBC is under polygenic control, some specific genes might play a major role, and the genes of the major histocompatibility complex (MHC) are prime candidates. The MHC genes encode highly polymorphic cell surface proteins that have been shown to play an important role in immune responsiveness and disease resistance in many species including chickens (Bacon, 1987; Gavora, 1990; Lamont and Dietert, 1990 ).
Estimation of MHC-type effects remains a delicate task, especially in the framework of selected outbred lines. Ignoring the relationships between individuals may, for example, often lead to overestimation of the MHC effect (Mallard et al, 1991) . The choice of the method to estimate single gene effects separately from the background genes is therefore crucial (Kennedy et al, 1992 
MATERIALS AND METHODS

Selection lines
The selection experiment has been described in detail elsewhere (Van der Zijpp et al, 1988; (Pinard et al, 1991; Pinard and Hepkema, 1992 The fixed effect of generation accounted for environmental differences between generations 9 and 10. The sex effect corrected for a higher Ab response to SRBC in females than in males. Relationships between individuals from the 10 generations and Ab data of the 9th and 10th generations were used in this study. The mixed model was applied assuming a heritability of 0.31, as estimated previously . Solutions for the model were obtained using the PEST program (Groeneveld, 1990; Groeneveld and Kovak, 1990) Genotypes which were most frequent in the L line had also, on the whole, lower effects on the Ab response than genotypes which were rare in the L line, as estimated in the L line (fig 1) and in the C line (fig 2) . Genotypes which were most frequent in the L line had globally lower effects on the Ab response in the C line than genotypes which were most common in the H line (fig 2) . The major exception was the B-genotype which was most frequent in the H line, but had a low effect on the Ab response in the C line (fig 2) .
In conclusion, estimation on MHC genotype and haplotype effects on the Ab response in the C and L line could explain the observed distribution of MHC types in the L line and only partly those observed in the H line.
DISCUSSION
Changes of gene frequency may be due to genetic drift, difference in fitness of certain genotypes, or, in case of selection, to direct effect or linkage with genes affecting the selected trait (Falconer, 1989 . Associations between MHC types and fitness traits have been demonstrated in avian (Gavora et al, 1986; Nordskog et al, 1987) and mammalian species (Melnick et al, 1981;  f!stergard et al, 1989; Gautschi and Gaillard, 1990 (Gavora et al, 1986; Heller et al, 1991) . In a similar experiments to ours with chickens selected for high and low immune response to SRBC, differences in allelic frequency in 6 alloantigen systems including the B-system were found in an analysis of data from generations 10 to 13 (Dunnington et al, 1984; Martin et al, 1990) . Interestingly, these authors reported that the most frequent B-haplotype in the H line was the 21, which shares B-F antigens with the 121 B-haplotype, which was also predominant in our H line (Pinard and Hepkema, 1992) . Typing for MHC antigens in lines of mice divergently selected for Ab response to SRBC (Biozzi et al, 1979 ) also revealed 2 distinct haplotypes in the 2 lines (Colombani et al, 1979 (Palladino et al, 1977; Gyles et al, 1986; Kim et al, 1987; Lamont and Dietert, 1990 ). Significant interactions between MHC and the selected background genome were also reported in a similar selection experiment to ours (Dunnington et al, 1989 ). In addition, specific heterozygote advantage may result from genetic complementation between both MHC and non-MHC genes.
In segregating populations, the estimation of single gene effects can lead to biased results because of the likely confounding effects between the marker gene and the polygenes (Bentsen and Klemetsdal, 1991 (Pevzner et al, 1978; Lamont; .
In conclusion, results of the estimation of MHC effect from selected populations should be considered with caution, especially when the genotypes are not known in all the generations. In our experiment, estimation of MHC effect may be obtained from the control line, providing a larger number of birds. Alternatively, one could study a F 2 population that will be produced from the high and low lines.
